A major concern of workers, even those financially prepared for retirement, is that a small risk of poverty may grow over time. Cross-sectional data showing that older cohorts have higher poverty rates substantiate this concern. Using data from the Retirement History Study, we analyze changes in the hazard of entering poverty as a cohort of elderly couples retire and age and the wives are widowed. The initial fall into poverty among those who were not poor before the husband retired is more closely linked to the event of retirement or widowhood than to the slowly eroding household income over the period of retirement and widowhood. The death of her retired husband puts a wife in economic jeopardy whether this shock occurs one year after his retirement or some years later.
A major concern of workers approaching retirement is that unexpected events during a long retirement will cause precipitous declines in economic well-being for themselves and their families. Economic setbacks caused by rapid inflation, sudden illness, or widowhood, for example, are difficult to overcome at any age. For couples who have been retired for several years and for women whose assets were eroded during their retired husbands' final illness, these setbacks may be especially difficult to offset. Thus what is a small risk of poverty in the initial years of retirement may grow to much more dangerous proportions over time for the couple and especially for the wife after her husband's death.
For those who are now entering retirement, replacement rates-the ratio of annual income in the first year of retirement to income while working-are high. Replacement rates are a useful rule-of-thumb measure of economic well-being at the start of retirement, but they may be a less accurate indicator of well-being over the entire retirement period because they ignore subsequent changes in the risk of poverty both for married couples as they age and for the growing percentage of women who survive their retired husbands.
Cross-sectional comparisons of poverty rates by age, sex, and marital status suggest that retirement and widowhood lead to a higher risk of poverty and that this risk increases over the time retired or the years widowed. These data, however, may be misleading because comparisons across cohorts are not necessarily consistent with the life experience of any single cohort. Time series data resolve this problem in part, since the retirement experience of individual cohorts can be observed over time. For example, Ross, Danziger, and Smolensky (1987) used decennial census data to track the average income of retired and nonretired men and of married and widowed female members of individual cohorts over the 1950-1980 period. They showed that for each birth cohort, average incomes when in the same retired or marital state do not decline over time, but the needs-adjusted incomes of retired men are significantly lower than those of working men, as are those of widowed versus married women. They concluded that it is transitions into retirement and widowhood, as more members of the cohort enter these states, rather than the passage of time in either state, that cause the age-associated declines in income and increases in poverty observed in the cross-section. Their conclusions must be tentative, however, since cohort members interviewed in one census year will not be the same members interviewed in the next. Differences across income groups in the timing of death, retirement. and widowhood could cause cohort averages to change in ways that do not represent movements in the incomes of individuals.
Longitudinal panel data such as the Retirement History Study (RHS) overcome the biases that arise from using single cross-sectional or time series data because the timing of major changes in income can be observed for each panel member (Campbell and Hudson, 1985) . The analysis of cven these data, however, is not without difficulty. Individuals drop out of the panel before it ends, and events of interest that occur after the final survey (in 1979 for the RHS) are not observed. Researchers who have used the RHS to study income changes over time have, in general, ignored attrition by including only those respondents who are in the survey in a particular calendar year (Morgan, 1986) , only those for whom data are available in selected years (Burkhauser and Wilkinson, 1983; Fox, 1984) , or only those who were interviewed in every year of the panel Zick and Smith, 1986) . Since 34 percent of the original RHS respondents and their families were missing from the 1979 interviews, restricting a study sample to always-present respondents would waste valuable information that these cases provide during the years that they remain in the sample.
Fortunately, techniques are available that explicitly incorporate data on these censored individuals in the analysis. We use a simple event-history approach that allows us to exploit data on all interviewed individuals in examining the timing of falls into poverty among couples as they enter retirement and widowhood. We then evaluate the relative importance of these two events versus the time in those states in the risk of becoming poor.
We measure the risk of falling into poverty for the first time after retirement. This definition ignores subsequent exits from and reentries into poverty after this initial event. Holden, Burkhauser, and Myers (1986) reported considerable movement out of and reentry into poverty among RHS sample members. Because we exclude those for whom poverty began prior to retirement, however, and because retirement for some husbands occurs late in the survey period, the incidence of exit and reentry is small. I
Data
Ten years of data from the RHS are used to follow workers during their retirement up to the time when they became poor, they died, or the study ended. In 1969 and at two-year intervals through 1979, the RHS interviewed a sample of single men and women and husbands of couples who were aged 58-63 in 1969. In the case of couples, if a respondent died, the widow was interviewed in subsequent periods.
Our sample is of married men who retired at some point during the 10-year survey period but who were not poor in the income year preceding retirement. Z If the retired husband died before the couple became poor, we followed his widow and observed her poverty status until she became poor or the survey ended. ' In addition, husbands must have worked in 1968, retiring after the end of 1968. A work requirement in that year was imposed to make sure we observed the retirement event and had at least one year of preretirement income for each couple. A retirement was recorded when the husband reported that he was neither working nor looking for work during the week before the survey date because he was "retired." The date of retirement was ascertained from questions asked about job-ending dates; based on that date, we know which was the last income-reference year prior to retirement. We then compared the income of the husband and wife during that year with the relevant poverty threshold."
We identify 3,572 couples in 1969 in which the husband reported retiring at some time during the 10-year survey period and who were not poor in the last income year before retirement. The husband in 439 couples died after his retirement but before the last survey in 1979. 5 Because the RHS surveyed respondents at two-year intervals, the last preretirement income year can be up to two years before retirement. As suggested in Burkhauser, Holden, and Myers (1986) , income reported by a woman widowed during an income-reporting year is adjusted for the imputed income received by her husband just before his death. 6 
Method
We use a discrete-time approach to examine the hazard offalling into poverty. A hazard analysis looks explicitly at the risk faced per unit of time over which individuals remain at risk. There are two major advantages of analyzing the data in this way. First, the distribution of the timing of an event rather than merely its occurrence over the entire study period is explicitly mapped. That is, we can distinguish differences among groups in the risk of ever becoming poor from differences in the timing of that risk. Second, even though the timing of a fall into poverty is not known for individuals who dropped out of the surveyor for whom the sample ended before they became poor, data on these individuals are used for the period they were in the sample, thus avoiding necessarily 'arbitrary assumptions about when those individuals did (if ever) enter poverty. Because our purpose is to describe more precisely the timing of initial falls into poverty as individuals age, rather than to specify a full explanatory model of why they become poor, a third advantage-the inclusion in the explanatory model of variables that vary over time-is not exploited here.
A discrete-time approach is most appropriate because the RHS measured income only at two-year intervals (Allison, 1982) . In each' survey year, income data were collected for the previous calendar year (e.g., for 1970 at the 1971 interview and next for 1972 in the 1973 interview). Thus there is no information on income in the survey years, nor do we know the precise timing of the income change that caused the fall into poverty. Note: All couples were not poor in the last preretirement income year. Periods are counted from that point. Thus the first period captures the pre-to postretirement transition. Table 1 illustrates how information on individuals who dropped out is incorporated into a hazard analysis. The table is akin to a life table and measures the probability of entering poverty during each two-year interval that the couple is at risk. Some couples who were at risk at the beginning of an interval dropped out before the end. The implicit assumption is that attrition from the risk set--due to death, exit into poverty, or refusal-occurred randomly during the interval, hence that these nonsurvivors were exposed on average for half of the interval. 7 The retirement periods are measured from the last income-reference year of work, thus the first two-year period is from that year to the first income-reference year of retirement. The number of couples diminishes over time because couples enter the risk set in different calendar years, because of sample attrition, and owing to the cumulative effect of exits into poverty.
The couples in this table and throughout the discussion are divided into two groups; those in which the husband and wife remained alive throughout the period of the RHS and those in which the husband died. The first group is labeled intact couples. We refer to the last group as eventual widows and follow these women through their husbands' retirement, their husbands' deaths, and their observed years of widowhood. 8 All husbands had retired and all eventual widows were widowed by the end of the last period.
The different distribution of the risk of entering poverty over time is striking. In the first period of retirement, that risk is not much different for these two groups of couples; but whereas the risk falls for intact couples, it increases over the retirement period for eventual widows.? This difference is due to both the additional economic impact of their husbands' deaths and the time spent by these women as widows. Because Table 1 does not classify observations by date of widowhood and time spent as a widow, the effect of this difference cannot be ascertained from this simple survival table.
We now examine the contribution of widowhood to this time-dependent difference between couple groups in the distribution of risk of poverty over time. We specify a linear probability model of the risk of a first fall into poverty and estimate it by using a logit transformation. Thus
10g(P(t)/[1 -P(t)]) = a(t) + bX,
where P(t) is the probability in time (t) of entering poverty, a(t) are dummy variables for each retirement year, and X is a vector of fixed variables that are assumed to influence the height of the poverty profile across individuals. (See Allison, 1984 , for a description of this approach.) To disentangle the relative importance of retirement and widowhood in causing differences in the timing of poverty between the two groups of couples, we include two measures of time in our model-time spent in retirement (indicated by a set of dummy variables, t i ) and time in widowhood (indicated by a set of dummy variables, pJ
The total number of observations, as in Table 1 , is equal to the number of years for which we have data on couples. Consider a couple in which the husband first reported retirement in 1973 but was last interviewed in 1977. For this couple there will be three observations. The first observation will be the 1972 preretirement income year (tI = I). It is followed by the postretirement income years of 1974 (t2 = 1) and 1976 (t 3 = 1). If the husband died between the 1975 and 1977 surveys, the 1976 income years would also be included as the first year of widowhood (PI = 1).
Time dependence in this model includes those factors for which incidence and severity change over time. A positive and increasing coefficient on successive time dummies would indicate, as findings from cross-sectional data suggest is the case, that individuals face a greater risk of becoming poor later in retirement when, for example, deteriorating health or inflation makes them increasingly vulnerable to real income declines.
Tables 2 and 3 present logit estimates of the hazard of entering poverty for intact couples and eventual widows. For couples or widows who become poor in an observation year, the dependent variable is equal to 1; it is otherwise equal to O. The first period of observation for every couple is the last year of work preceding retirement. This is the excluded year in the logit regressions, the effect of which is included in the constant term. The sign of the coefficients on the time variables indicates whether individuals who survive to that year face a lower (negative) or higher (positive) risk of becoming poor than in the excluded year. The total risk of becoming poor when a woman is a widow is the combined effect of the period of widowhood and the period since her husband's retirement. Table 2 includes as explanatory variables only the dummy variables for the years of retirement and of widowhood. As reported in Table 1 , the risk of entering poverty diminishes over time for intact couples. This is not the case for eventual widows (col. 2). The results, in column 3, for eventual widows are more interesting because they begin to disentangle the effects of the two income shocks faced by these women. When time in widowhood is included, a different pattern emerges. The first period of widowhood is associated with a significant increase in the risk of poverty. No time-dependent pattern, however, appears in later years of widowhood.
The pattern of time dependence between the two groups is also different. As shown in column 3, eventual widows experience no significant decline in the risk of poverty over time after their husbands' retirement. This difference between the two types of couples in the time dependence of poverty is confirmed in column 4. A test of the differences between the retirement-year coefficients in the two equations shows that the coefficients on the time variables for the third, fourth, and fifth retirement years are significantly different between intact couples and eventual widows.
The time dependence observed in Table 2 , however, may share the problem faced by Ross, Danziger, and Smolensky (1987) : the observed change in the risk of becoming poor may be affected as the composition of those at risk changes with the entry of those most prone to poverty. For instance, it may be that on retirement those couples whose incomes were initially low enter poverty immediately, whereas those with higher incomes do so more slowly. Even though the risk of becoming poor may in fact grow over time for these better-off couples, the results would show the opposite to be the case. The same would be true for eventual widows if those least insured against their husbands' deaths become poor immediately when widowed.
In Table 3 we introduce variables that control for observed heterogeneity among couples in the resources they bring into retirement. With these controls, the coefficients on time are expected to measure the true pattern of changes in economic circumstances during years in retirement and widowhood.
The poverty line is an absolute threshold of economic well-being. Thus one would predict that those workers and their wives who are least prepared for retirement through their own savings or pensions will be the first to experience economic distress on retirement or widowhood. If the time pattern observed in Table 2 is due to differences in the resources that couples bring into retirement, then including income and non pension assets in the last preretirement year should reduce or reverse that pattern. A working wife's contribution to the couple's income on the verge of her husband's retirement may also affect their poverty pattern after he retires. First, couples in which the wife has an independent source of income are less likely to be affected by the loss of income associated with the retirement of the spouse. Second, it is likely that resources held by the wife will continue after her husband's death and hence differentially reduce widowhood's effect on her well-being.
The poverty threshold is an income measure that ignores the contribution to economic well-being from the possession of assets that do not produce income. The most broadly held asset of this type is an owner-occupied house. It may be that couples for whom their house represents a large share of total assets are more likely to be counted as poor, even if they are in fact no worse off than couples who have higher asset income but must devote a large share of it to rent. For this reason we include the percentage of all nonpension assets tied up in home equity as a variable.
We also include in Table 3 the husband's age, race, and health, measured in the initial preretirement year (tI = 1), because they are expected to influence the couples' ability as they age to adjust to the immediate impact of retirement and widowhood through labor market effort. Finally, we include three variables that measure the protection available from Social Security and employer-provided pensions against the income consequences of retirement and widowhood. The first is the husband's primary insurance amount (PIA) from Social Security. The second indicates his eligibility for a pension. For eventual widows, husbands eligible for a pension are disaggregated into those who chose a joint-and-survivor pension, that is, an annuity that continues to be paid to their widows, and those who chose a single-life pension, one that ceases with the husbands' deaths (Myers, Burkhauser, and Holden, 1987) . For both intact couples and eventual widows, couples in which the husband was never eligible for a pension are the excluded case. Finally, because Social Security spouse and widows' benefits are age conditioned, we include a third variable that indicates whether a woman was below or above the age of 60 when her husband retired or for the eventual widows when her husband died. Table 3 shows that heterogeneity within the two groups of couples affects the probability of falls into poverty; higher income, a larger contribution to total income made by the wife, and greater insurance protection through Social Security and, for intact couples, the husband's pension reduce the probability of an elderly couple's becoming poor during the retirement years. IO When a wife is over the age of 60 at her husband's death, the risk .of poverty is significantly lower, suggesting that the age restrictions on Social Security benefit receipt affect subsequent poverty among widows.
Even after controlling for initial characteristics of couples, however, the basic results of Table 2 remain. For intact couples the risk of becoming poor falls over time. Thus changes in conditions over the retirement period that are likely to move couples into poverty do not appear to become more probable over time. For eventual widows no time trend is apparent over the postretirement period. In the period during which the husband dies, the risk of poverty jumps; but following this initial widowhood period, no time dependence is evident. Column 3 shows that the distribution of the timing of poverty continues to be significantly different between the two groups of couples.
Discussion
Our analysis confirms other studies' findings that intact couples and eventual widows have substantially different risks of ever becoming poor. II We take an analytical approach, though, that explicitly considers the pattern of falls into poverty over time. Our results indicate that during the 1970s, the marginal risk of poverty faced by intact couples was significantly lower after they had weathered retirement, but the risk for eventual widows failed to fall. More important, for widows the highest risk of becoming poor was in the first period of widowhood. The resources available to couples on the verge of retirement played an important role in protecting them against poverty in retirement and widowhood. Even after differences in resources are controlled for, however, we find no evidence of a growing risk of poverty during the years of our study. 12 We have not attempted to investigate why some couples and widows fall into poverty on retirement and widowhood. That question can be explored, however, by using a hazard analysis within a fully specified behavioral model. In such a model it would also be appropriate to include time-varying explanatory variables. In addition, we have made the strong assumption that unobserved heterogeneity is not a problem,' which may not be the case. A more sophisticated hazard model would adjust for both observed and unobserved heterogeneity.
A hazard model approach is also applicable to the study of changes in well-being by using measures other than poverty status, though the definition of the hazard may be less obvious than it is here. Alternative measures should be explored. The poverty line is clearly a limited indicator of economic well-being because it excludes the economic security provided by assets that do not produce income. The significance of the house equity variable in Table 3 suggests that this is the case.
There is an important caveat to our conclusions here and, indeed, to those drawn from any study that uses RHS data to explore well-being after retirement: These data trace respondents through at most the first decade of retirement and widowhood. This is a small percentage of the expected retired lifetimes of these couples. In fact, a large percentage of the intact couples would have been counted as eventual widows if the RHS had continued after 1979. Whether the experience of these wives when widowed conformed to that of thc relatively early widows in the RHS is, of course, not known.
In addition, even though the marginal risk of becoming poor is significantly lower for couples in the years after retirement and widowhood, it may be that the cumulative effect of a low but persistent rate of entry into poverty is larger over their entire retired lifetime than is the single high risk at retirement and widowhood. Nevertheless, these data provide additional insight into the retirement experience. Our results suggest that for couples who weather the initial retirement period, the risk of poverty does not grow over time. Even for these widows, it is widowhood itself, rather than the passage of time spent widowed, that appears to pose the greater threat.
Notes
I That is, few individuals would be able to have a nonretired year, then retire, enter poverty, exit, and reenter over the six surveys of the RHS. If the RHS had continued or if the interwave period had been shorter, more multiple spells might have been observed.
2 Income in the year before retirement is an imperfect measure of preretirement well-being if income fluctuates for reasons of unemployment or increases in work cffort (perhaps to improve pension benefits) just before retirement. Since income is available only for 1968 and every other year thereafter, construction of average income over a long preretirement period is not possible with these data. Data from Social Security Summary Earnings Records arc not a good measure of preretirement income status, since only covered earnings are reported and all sources of non wage income are excluded.
3 Our sample includes only those RHS respondents who were currently married in 1969, because for women and men who had already lost a spouse in 1969, there is no information on the income of the spouses prior to death. In addition, we have no way of knowing when persons who were poor in 1969 became poor, so we are forced to look only at persons who became poor after that date. We also exclude any respondent who died before he retired. 4 We look at the income of the couple or subsequent widow only in determining poverty status. This is because the RHS did not consistently collect data on the presence and income of other family members. This means that the ability of the elderly to avoid poverty by living with others is not considered here. Clearly this should be taken into account in a broader study of economic status.
5 There were 7,078 married couples interviewed in 1969. We exclude 1,673 intact couples because the husband never reported being retired. Another 460 couples were poor in the year before the husband's retirement and 1,373 were excluded because the husband dropped out before reporting retirement.
6 This is the full-year adjustment that includes estimated income of the husband during the part of the income-reporting year that he was alive and adjusts the poverty threshold for his consumption needs during that part of the year. See Burkhauser, Holden, and Myers (1986) for a discussion of this adjustment.
7 An additional assumption is that those who dropped out faced no" different risk of becoming poor. The death of the husband may, in fact, have been due to poverty-associated variables, and this is one reason we separate couples into two groups as described later. Refusal is not likely to be povertyassociated because of the arbitrary nature of the poverty line. There is no reason why individuals should have dropped out more often when their income fell below the poverty line than when other changes occurred.
8 This group is similar to the pooled sample of widows in the Panel Survey of Income Dynamics that is discussed in Campbell and Hudson (1985) . Our sample differs from theirs because we restrict the eventual-widow sample to those whose husbands had retired and because we do not restrict the sample by the number of observations before and after widowhood.
9 Because the husband must have retired, we observe most eventual widows for at least one period of marriage. Thus poverty in the first period is a result of the husband's retirement for all couples. After that period, entry into poverty among eventual widows is the result of a lengthening retirement, of widowhood itself, and of a lengthening period of widowhood. For intact couples, only the first factor influences the observed time-related pattern of poverty.
10 Surprisingly, widows whose husbands chose a joint-and-survivor pension are no less likely to become poor, all else being equal, than are widows of men who either made the single-life choice or were not eligible for a pension. Pension eligibility of the husband does not seem to influence the well-being of his widow. This is consistent with previous findings that for this sample, the mean percentage change in income on widowhood was the same for the three pension categories (Myers, Burkhauser, and Holden, 1987) .
II We have used the official Orshansky poverty threshold. Other equivalency scales might lead to different results. For example, Lazear and Michael (1980) estimated even greater returns to scale as household size increases than is reflected in the official poverty thresholds for elderly individuals and calculated both higher poverty among single-person elderly households and a greater absolute difference in poverty rates between single-and two-person elderly households. This implies that our estimates of poverty among widows and the change in poverty as women move from married to widowed status are conservative.
12 The 1970s may be thought of as the golden age of Social Security. Social Security expenditures increased from 8.6 percent of gross national product in 1968 to 14.7 percent in 1987 (Burkhauser and Quinn, 1987) . Although part of this increase is specifically captured by initial PIA levels in Table 3 , the increase in postretirement yearly benefits may influence time dependency. Hence the time effects may mask to some degree the erosion effects of retirement. This is not likely to explain the significant difference in time dependence between intact couples and eventual widows.
